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fntrbduetion 

Tbfr grant rupl~orted program &a errenthlly d i v i b d  into tw phrar; 

th one copcrrrud with the aetabolim of akin collagen la rtrrrred usijmlr 

and tho other concerord with the bbpbyricr of tho rkin of rtrrrred ankulr. 

A) ) a t a b o l i r  

C1' labeled prol¶.na 01111 given t o  young rata and there anhala ware rtord 

for up to 2 rcratha rubmqu+nt to injrction. After thf8 period of thm tho 

great bulk of C14 f o d  in thur r-18 Yr aoataiuod fn rkln colkgaa 88 

8ith.r prolfae or hydroxyproline. The88 axaha10 vera t b a  frrted ovcrrnfgbt 

and roeahad a phyriologic dore of strerr hormone (cortirol). The antrrlr 

m t o  rtorrrd $n a cage -ah restricted motion and permitted the collection 

of expared C02. 

quarnt to cortbol r&m&aistratioa thn they did prior to rtrero horrorp.. 

r8leare of inctearad .mounts of C%, ocourred 4-6 haurr after inJcrctioa. 

After this period, the animal8 were rricrificed and thelr liver glycogan %BO- 

'Latad. The liver glyoggen of ItreetCd rrtc WL camtderibky emre i.ii4iiicctiwa 

than tfiat of the unstressed control aaimeI8. 

catabolt.pp of skia collagen inducad by rtrear horpaono releared free .pOina 

acids ghizb iire wed t o  mpke liver glycogen and thus provide 

energy for the lsflighg or fight reaction". 

Thsrr animmls a l l  expired SOX more radiumctivu C02 rub-- 

Thir 

There reruita ruggeat that the 

of tho 

B) Biophyricr 

Skin may be coneidered on a model barie from a groa8 conrideration a8 

a very aamrptzow medium containing crystyla'cdr if colhgrn (ordered reepsente) 

diepersed fa an amorphous matrix. 

pected to give a complex collection of phenomenological behavior8 which would 

occur sirnultaneourly under varioua enviromtlntal conditions. From preliminary 

Due to t h i s  character, skin would be ex- 



2 *, 

8p.Eir~iard 8qtdmnt h r  bem drrignd and bui l t  toward this end, 

th8 unlqu8 rmcrwcopic ch8rnuterirtScxr of r k h ,  we have found that little er 

Dua to 

no caaeaurci.1 aqu&#monc that fr atailable for mchni%.l tarting e m  be 

directly wed for tet l t i~g of akin for t& purpore of frolatbg there hdf+f- 

dual erraro#wp&e 

arcrorcopic tbnrodyruaic end kinetic theory. 

eo t h t  t b y  a n  br htorpr8tad fn t8nu of 

Tbre theoretical emldera- 

tianr rhould br crpabb o t  being related to the molecular rtructuml ahnger 

occurring fn 8kFa d e r  variou, biocbmloal, p’beraaacalog%crl, p l q ~ l o l o g l c a l  

a d  pmthofogiorl d i t i a n r .  Thio doer not maan to M Y  that cglanrrchl 

equLgramt ku not h n  ured to teot &In, it only means to my tht i t  h r  

not achiourd rrrccsasful aeperatlon without extenrim d f f l c r r t f o n  of the 

fundamental vrriab1er of tha equipment. For uscample, camaerofrl OquLQant 

hr boen ured to approximate tho tearile strength of rkin of variour anhala 

and under varloue physical and biological cmditiona. However, tenrile 

analysed from a theoretical point of view wing the laws of thermodynamics 

or kinetics  or stati8tfcalooechanics. 

elements using coheelm energy calculations, tbe experimental valuer are 

Evan on single crystals of pura 

oftea different fraar the theoretical valuer by orders of mgnitudee, thus 

strength of a material whatever i t  may be, m e t a l ,  polymer or other, is e t i l l  

best determined experimentally and can only be related to molecular structu- 

ral change by drawing parallels; for example, In rkin, the tensile rttength 

Increase sometimes parallels the Increasedin skin collagen concentration with 

the ago of the animal. 

Equipnent for measuring specific volume changes i n  akin ha6 been built 



tha time of oxporure of the 8kin rpeciman. The drnrity of 8 5 0 0 ~  rat 

etcrwoch skin hae b a a  found to be 1.08S~/ccr a t  30%. 

of volunetrlc expwwion of thir rat akin w o  dotormined ow? th. phgrio10gid 

tampetacur* rang0 rad VI8 found t o  be 3,3x10'4~-1. 

ted fer th. prrrposa of rvsltmting the seao t t iv i ty  rad O P + r 8 W m  of the 

equrbpent a d  t o  ebtePn a general idea of the v o l w t t i c  cfiaractariiticr 

of 8kfn and the behrvior of akin udor thwa teet condition8 8 ~ e h  a8 the 

f l u i d  

Aho,  the cosfdleiant 

There to r t8  worm eanduc- 

slrtrurlon affect obrennd %n thr 50% teqwrature range and above. 

Bath tho r p c l a f c  voltma A& thr coe f f%chn t  of vo1uprrtr%c ~xpmuion of skin 

are oerded for any application of thedyrujlicr t o  tho meobanical behavior 

governad by atate dependant laws, A 1 8 0  the denrlty of the epcciman muit ba 

known for any mecbanical stre88 e x p e r h a t  conducted on the speciraen. Hm- 

ever, even though the present equipnent will determine the specif ic  volua4 

of akin over tern above temperature range, it has h e n  found not t o  be 

sensitive enough t o  detect  the f i rc t -order  phase t rans i t ion  i n  akin from 

collagen t o  gelatfn occurring u t  higher tamperature, for example around 

65OC. 

order thermodynamic phenomena J.8 t o  be Obcler~ed bn skin by vel-tric 

meas UrtIBBnta. 

Therefore, more sens i t ive  equiptent rau8t be deeigned i f  t h i r  first 

The eecond piece of equlpmcnt t b i t  has been developed irr rtrarira or 

force relation-temperature device with which forcs-temperature and force-time 

changer can be otrserved in  skin. 

t e s t i n g  of skin and i t  has been found tha t  in the  physiological tempararure 

Thir piece of equipnent ha8 been used in 

range (30-40' temperature range) that  the dominant phsnamena i n  rkin that 

govern i t s  mechanical behavior are hydrodynamics (or kinetic) rather than 



dynamic cquiplasnt tt h.s bem found the more .dmdc the 61tia8 the lowr the 

p b o e  trrrnritioa. It Boa beon found that the beaiaaring of the pbro  tranoi- 

tfon tun ba lowwed h t o  the forty degree ran* d+p.adiag otr the f lu id  content 

of eh. okin (whleh 10 e dilutant of the collagen in the akin). 

Slnce, in  the pSyrfologIu1 temperature range, the doninant phmcmmu 

are hydrodynamic6 in nature further e l o n e t i o n  dstocting equippant murt be 

derigned to separate there phenorsQna and characterize them using kinetic 

theory. a c e  thfa hcls bean doag these verioue phenomena and t'neir reiarad 

parameterr m y  be evaluated a8 a function Qf the biologkcal varbbler of 

age and wbole a n b l  atreis. 


